The first demonstration that the etiological agent of hand, foot, and mouth disease was coxsackievirus type A16 appeared in 1958 (12) . The few published reports on epidemic occurrences since then have shown that the majority of cases occurred in children under 4 years of age, that the virus was best isolated from stool specimens in suckling mice, and that serum antibodies could be demonstrated by neutralization tests in suckling mice or in certain tissue cultures when viruses could be adapted to the latter (1, 2, 9, 10) . Serological findings by these methods indicated that, although most clinical cases showed a rise in titer, many had unchanging high titers at onset, suggesting early development of antibodies during the incubation period (2, 10) . No reports on the development and detection of antibodies in various classes of immunoglobulin have appeared. Because of the difficulty in establishing virus strains in mice or tissue cultures and the time consumed in performing neutralization tests, a rapid and simple method of measuring these antibodies is highly desirable.
An unusual opportunity to study specimens from a large epidemic of this disease presented itself in the fall of 1971, when 207 cases occurred in Michigan between July and October (11 9, 1974 was collected 2 to 3 weeks later. Of the 21 contacts, 15 showed increased neutralizing antibody titers in the second specimens ( Table 2) . Eight of these same individuals also showed increased FA titers in the IgG class, whereas the remaining seven had stationary titers, four at high levels. Two individuals had unchanging levels in both specimens by both techniques, and the remaining four contacts showed no demonstrable antibody on either test. Antibodies were found in the IgM fraction of serum in only seven of the 21 and in the IgA fraction of nine. Although the numbers are too small for significance, there was a suggestion that the IgA antibodies tended to persist longer than those of the IgM class.
School contacts. Three of the confirmed cases with onsets on 7, 10, and 13 October attended a small school where they exposed classmates in kindergarten through the third grade. Sixteen of these school contacts were bled on 13 October, within 6 days or less of exposure, and again 21 days later, on 3 November. Although none became ill during that period, serological evidence suggests that as many as 13 of these children may have experienced infection; certainly 10 showed signifi- cant fourfold or greater increases in titer of IgG antibodies (Table 3) . Nine of these same children also had significantly increased neutralizing antibody titers. Again, as was the case with some contacts shown in Table 2 , three individuals lacked detectable antibodies by either technique. As with the familial type of contact, few showed the development of IgM or IgA antibodies, since only five and three, respectively, were found to be positive in these classes. DISCUSSION The present study demonstrates that the indirect fluorescent antibody test can be employed in the diagnosis of hand, foot, and mouth disease. Although substitution of this technique for the neutralizing antibody test is not necessarily being recommended, it should be emphasized that the FA technique is a much more rapid and simple method than virus neutralization in either suckling mice or tissue culture. Furthermore, the investigator is able to measure, if desired, IgM and IgA, as well as IgG, antibodies without recourse to cumbersome physicochemical techniques.
In general, there was good correlation of findings with serum specimens when the two different techniques were employed. Some of the acute bleedings from cases and first sera from contacts had titers of < 1: 8 by neutralization, whereas antibodies, sometimes in high titer, were detected in IgG globulin by the FA method. This is not an entirely unexpected finding in light of the known greater sensitivity of the FA test and of the fact that antibodies determined by various serological techniques show different curves of development in both time and titer. However, the data show clearly that the majority of individuals on whom serological evidence of infection was seen showed increases in titer by both methods. On the other hand, those persons whose paired sera showed FA titers of <1:8 in both also were lacking in neutralizing antibodies. The availability of serum specimens from familial and nonfamilial (school) contacts of cases, as well as from clinically ill persons, made possible a comparison of the serological response of these three categories of individuals. As expected, all of the clinically ill cases showed serological evidence confirming infection. Although most of the familial contacts (71%) experienced subclinical infection concurrently with their index case relative, a surprisingly large number of nonfamilial, school contacts also were found to have significant serological changes. In fact, the extent of infection in contacts was definitely greater than that previously reported by others (1, 9) .
A surprising finding was the fact that only half of the clinical cases and approximately one-third of the contacts developed IgM and IgA antibodies. This is in marked contrast to the results of studies with other virus infections (3-5) which employed these same FA techniques. Although the presence of IgM or IgA antibodies undoubtedly reflects recent infection, the diagnostic significance of their absence appears relatively unimportant in this disease.
Previous reports by others have made note of the occasional recovery of viruses other than coxsackie A16 from typical cases of hand, foot, and mouth disease. Thus, coxsackieviruses A4 (10), A5 (8) , and A10 (6, 7) as well as herpes simplex virus have been suggested as etiological agents. In the epidemic described herein, several other viruses, including coxsackie A4, echo 9, herpes simplex, poliovirus 3, and adenovirus 2, had been recovered in the laboratory of the State Health Department. However, neither the symptomatology nor the serology associated with these particular individuals indicates that they were implicated in this particular outbreak of the disease. Additional evidence of the specificity of reaction and coxsackie A16 etiology described in the present study can be cited. Several paired sera from coxsackie infections with types A9 and A4 available in this laboratory were tested against the A16 FA antigen and failed to show any diagnostic increases. Conversely, when persons in the present study were negative for coxsackie A16 antibodies in both sera by neutralization tests, they also lacked fluorescent antibodies in the same specimens.
